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Background
Core symptoms of Autism Spectrum Disorder (ASD) continue to affect everyday life as children
grow and transition into adulthood. That way, different services may be needed at various stages
of their lifetimes. This study aimed to describe service encounters and hours of service per week
for individuals with ASD in Latin American countries and compare the data from three age
groups (preschoolers, school-aged, and adolescents).
Methods:
The data were obtained from an online survey adapted by Red Espectro Autista Latinoamerica
(REAL) in 6 different countries in South & Central America. The total sample was composed of
2520 caregivers of children and adolescents with ASD.
Results:
Services encounters for Speech, Occupational and Behavioral Therapies decreased with patient
age, while medication increased. Regardless of the age group, a large proportion of individuals
(19-37%) were not receiving treatment, and those receiving treatment got fewer hours than best
practice recommendations. For adolescents, the gaps in treatment are even greater and less
consistent.
Discussion
Failure to offer timely identification and intervention for ASD will result in more impairment of
the individual and burden for the family. Although there are several initiatives to develop more
resources for this population in Latin-America, the provision of services for ASD is still
undervalued. Many such individuals might not be receiving the services they need, while most
children are mainly receiving therapies with low to moderate evidence at a frequency below the
recommended standards.

Highlights
• Core symptoms of ASD continue to affect everyday life as children grow
• The most commonly endorsed services are not specific to ASD and have low to medium
evidence
• Regardless of the age group, a large proportion of individuals are not receiving treatment,
and those receiving treatment get fewer hours than best practice recommendations.

Service Encounters Across the Lifespan in Individuals with Autism Spectrum Disorders:
Results from a Multisite Study in Latin America
Developmental disabilities, including autism spectrum disorders (ASD), profoundly
affect children’s health and functioning. Individuals with ASD might have a higher level of
service needs than other groups of individuals with developmental (Vohra et al., 2014) .Core
symptoms of ASD continue to affect everyday life as children grow and transition into
adulthood, so that different services may be needed at various life stages (Civad et al., 2013).
For example, young children require access to early assessment and early intervention services
(Howlin et al., 2009), whereas school-age children need behavior management and school
support services (Lai & Weiss, 2017). For adolescents with ASD, complex clinical needs and the
presence of other mental health problems (Gotham et al., 2015) will warrant different types of
services (Shattuck et al., 2011)
Symptoms, ASD severity, and the lifelong nature of the condition complicate service
planning to address needs and care at various life stages (Moes & Frea, 2002; Stahmer et al.,
2011). Few studies have explored the variation in service use in different developmental stages
(Kennedy-Hendricks et al., 2018; Rast et al., 2018; Turcotte et al., 2016). The financial burden of
ASD on health, education, and social services is higher than that of other childhood conditions
such as diabetes, asthma, or intellectual disabilities (Knapp et al., 2009). It has been estimated
that worldwide there are 1.3 million children and adolescents between the ages of 3 and 19 years
with ASD (Nightingale, 2012). The large and rapidly growing population of adolescents with
ASD makes it imperative to identify the services needed for these populations (Turcotte et al.,
2016). Furthermore, the dearth of research about these variables shows the importance of
studying and comparing the use of services across the lifespan and examining the changes in the

needs of the patients over time. Previous research has rarely examined the use of specific
services in the different age groups (Cidav et al., 2013). On the contrary, researchers often
consider one category of “services” in which they combine various mental health interventions,
hindering understanding of how different services are accessed in different developmental stages.
The limited research in the use of services by individuals with ASD across their lifetimes
complicates the understanding of whether individuals with ASD do not receive services because
what they need is not available or because they require different or more services. Health
disparities have been related to the uneven distribution of social, economic, political, and
environmental resources (Rubin et al., 2011). In particular, inadequate access to health care and
educational inequalities is common to low- and middle-income countries (LAMICs) (Durkin et
al., 2015).
Although the prevalence and clinical presentation of ASD are similar regardless of race
or ethnicity (Fombonne, 2009; Nowell et al., 2015), racial disparities affect the rates of
identification and diagnosis, the access and use of services, and the presence of stigma in
different geographical areas around the globe and across different races or ethnicities as well as
socioeconomic status levels (Magana et al., 2013; Mandell et al., 2009; Montiel-Nava et al.,
2017). The Latino ethnicity has also been associated with more health care access problems,
poorer quality of care, and less service use (Broder-Fingert et al., 2013; Lindly et al., 2019;
Magana et al., 2013). Systemic factors such as lack of resources in rural areas, insurance type,
and education level have been predictive of a reduced delivery of therapeutic support services
such as speech and occupational therapies and behavioral management (Lindly et al., 2019;
Thomas et al., 2007).

To understand the challenges caregivers of children with ASD living in Latin America
face, it is crucial to understand their context, culture, and limitations beyond what is attributable
to the condition itself. For this study, we will be presenting data from Argentina, Brazil, Chile,
the Dominican Republic, Uruguay, and Venezuela. These are all Latin American countries that
share the cultural heritage from Spain and Portugal mixed with aboriginal and African cultures.
We share music, food, and family values ([familism] (Padilla et al., 2020). Nonetheless, health
inequalities are widespread for poor and vulnerable populations ([i.e., women, children,
adolescents, and indigenous or aboriginal people];(UNICEF, 2016; World Bank, 2015). As
shown in Table 1, the World Bank (2017) classifies these six countries as upper-middle or high
income. All have a gross domestic product (GDP) above the 50th percentile of all world
countries (World Bank, 2017);(International Monetary Fund, 2020). However, the mental health
expenditure per person, as well as the number of mental health professionals, is below standard
(World Health Organization [WHO], 2017). People in these countries hardly ever have access to
services and trained specialists. Of the participating countries, Argentina is the only one with a
solid legal framework to protect individuals with autism, including a law that covers most health
services for people with disabilities ((Argentine Ministry of Health and Social Development,
1997, 2019)Argentine Ministry of Health and Social Development, 1997, 2019), a law for autism
(Argentine Ministry of Health and Social Development, 2014(Argentine Ministry of Health and
Social Development, 2001, 2014)), and a unified disability certificate allowing access to clinical
and educational services (Argentine Ministry of Health and Social Development, 2001). Chile
(Ministry of Health, 2011) and Brazil ((Brazilian Ministry of Health, 2014b; Brazilian Ministry
of Health, 2014a)Brazilian Ministry of Health, 2014a; 2014b) recognized ASD as a disability in
2012 and 2010. Since 2008, Chile has published a guide for teachers ((Chilean División

Educación General, n.d; Chilean Ministry of Health, 2011)) and a guideline for detecting ASD
(Chilean Ministry of Health, 2011). The other countries have only promulgated laws that ratify
the rights protected by the Convention on the Rights of Persons with Disabilities (CRPD)
without articulating these rights in the context of the country’s health or educational system
(Table 1). Except for Uruguay, which has a 20% copayment, the rest of the countries report
universal health coverage for mental health services ((World Health Organization, 2005)WHO,
2005, 2017). Nonetheless, this universal health coverage is administered in overbooked facilities
with few trained professionals and long waiting lists (De Almeida et al., 2005; Kohn et al., 2005;
Saldivia et al., 2004). In practice, all these supposedly high-income countries are low- and
middle-income countries, and their people’s priorities are dealing with poverty, inequality, and
personal safety. For example, in the past decade, Venezuela has been afflicted with the worst
inflation in the world (2297%), while Argentina occupies fifth place (42.1%), and Uruguay 20th
([11.05%](International Monetary Fund, 2020). To diminish health inequalities in countries with
these political and economic circumstances and with a growing ASD prevalence, reliable data,
solid evidence, and sound knowledge must replace obscurantism, regressive ideology, and
inefficiency in the decision-making process (UNICEF, 2016). This approach applies to all
health-related issues, including developmental disabilities such as ASD.
Amid the low government investment in mental health in general, several participating
countries have developed guidelines, epidemiological data, and validation studies for identifying,
diagnosing, and treating children with ASD. Brazil (Paula et al., 2011) and Venezuela (MontielNava & Pena, 2008) have made estimates of the prevalence of ASD; however, these were
solitary attempts to raise epidemiological data to inform policymakers about the needs of the
growing population with ASD in those countries. In some countries, validation of several

screening and diagnostic questionnaires has been conducted (Backes, 2014; Becker et al., 2012;
Coelho-Medeiros et al., 2019; Cukier, 2019; Galdino et al., 2020; Manzone, 2013; Pacifico et al.,
2019; Paula et al., 2018; Pereira et al., 2008; Soto et al., 2015; Stewart & Lee, 2017). As for
interventions, some countries have developed research projects related to parent-mediated
interventions (Bagaiolo et al., 2017; Bordini et al., 2020). ASD awareness, identification, and
services in Latin American countries have been growing in the past decade.
The objective of this study was to describe the types of service encounters and hours of
service per week for each endorsed service encounter for individuals with ASD in Latin
American countries and to compare the data from three age groups (preschoolers, elementaryschool-aged, and adolescents). This study is unique in describing the data of the families affected
by ASD from a group of different countries in Central and South America with comparison
across lifespans.
Methods
The data were obtained from an online survey adapted by Red Espectro Autista
Latinoamerica (REAL; Latin American Autism Spectrum Network). REAL was created to study
the needs of people with ASD living in Latin American countries. The First Latin American
ASD Conference took place in Chile in 2013. At that moment, Argentina, Chile, and Brazil
signed the Santiago Declaration, an agreement to establish a Latin American network to improve
ASD awareness, legislation, education, and research capabilities in the region (Varios, 2013).
After that meeting, other countries with active researchers in the ASD field were invited to
participate in the network and adhere to the declaration. By May 2015, the Dominican Republic,
Uruguay, and Venezuela had accepted the invitation and joined the network. This multisite study

was carried out in those six countries (Argentina, Brazil, Chile, the Dominican Republic,
Uruguay, and Venezuela).
Sample
The study was advertised through social networking platforms, parent and professional
associations, and institutions that provide services for individuals with ASD. A convenience
sample was drawn from each country because no population-based sampling frame of children
with ASD and their families exists in the selected countries. For recruitment, REAL advertised
the study through social networking, parental and professional associations (e.g., psychological
associations, pediatrics associations), and institutions that provide services for individuals with
ASD in each participating country. The survey was to be completed on a web form; to do so,
caregivers needed to have a fifth-grade literacy level and access to a computer and the internet.
Of the participants, 2,965 caregivers completed the survey. Data sets were reviewed for
duplicate or missing cases, which were excluded from the analysis. Duplicates were verified by
comparing initials used in the consent form, country and region of residence indicated in the
survey, and the caregivers’ IP addresses. The response options for the question on diagnosis were
based on the different diagnostic measures used for DSM-IV (American Psychiatric Association
[APA], 2000) and DSM-5 (APA, 2013) because those are the coding systems used by the
participant countries: autism/autistic disorder, Asperger’s disorder, pervasive developmental
disorders (PDD), pervasive developmental disorders—not otherwise specified (PDD-NOS),
autism spectrum disorders (ASD), and other (referring to non-ASD diagnoses). Eleven cases
were “empty” entries (recorded for the system as a completed survey but only complete
regarding the country information); 108 reported a diagnosis under the “other” category; and 29
did not complete the question on diagnosis. This category included a space to write other

diagnoses and cases that reported something different than ASD (e.g., communication disorders,
intellectual capacity). However, we retained cases that had selected the “other” option but in the
provided space included a separate diagnosis or genetic disorder in addition to ASD. For this
paper, participants older than 18 years of age were excluded (n = 297) because of the
heterogeneity of the ages within this group (18–63). The total number of excluded cases
constituted 15% of the initial sample (n = 445). Those entries were excluded from the analysis,
yielding a final sample of 2,520 caregivers. The total sample was composed of 1,008 (40%) in
the preschool group (< 6 years old at the time of the survey); 1,217 (48.3%) in the school-age
group (7–12 years old); and 295 (11.7%) in the adolescent group (13–17 years old).
Instrument
Daniels and the Southeast European Autism Network (SEAN) developed the Caregiver
Needs Survey to assess the needs of families affected by ASD (Daniels et al., 2017; PejovicMilovancevic et al., 2018) The survey contained four sections: family demographics; affected
individual characteristics; service encounters; and parent/caregiver perceptions, including stigma.
Some questions and responses were adapted from existing surveys on children with special
health care needs. Those surveys included the Child with ASD Questionnaire, Version 2.0.3
(Interactive Autism Network [IAN], 2016); the Survey of Treatment as Usual, COST Network
(Salomone et al., 2016); Survey of Pathways to Diagnosis and Services (Centers for Disease
Control and Prevention [CDC], 2015); the National Survey of Children with Special Healthcare
Needs (CDC, 2014); the Affective Subscale, from the Affiliate Stigma Scale (Mak & Cheung,
2008); and the Family Quality of Life Survey (Hoffman et al., 2006).

Questions for the section on service encounters included past and current service use for a
variety of ASD-specific and non-ASD-specific services as well as education and educational
supports (adapted from the Survey of Pathways to Diagnosis and Services; CDC, 2015)
For the present study, the survey was translated into both Spanish and Portuguese; a third
party then translated it back to English (original language) to ensure the integrity of the
instrument was preserved in translation. After this process was complete, each country made
modifications to items related to educational modalities and levels, insurance coverage types, and
informed consent details to ensure validity for cultural contexts. For example, names for the
different school systems, mainstream classes, special education schools, and educational aids
varied across countries. Insurance coverage was one of the main changes because of the
heterogeneity of government involvement among countries. In general, language adjustments
were responsible for most changes and adaptations to the survey.
After the final version was established, the survey was uploaded to a server for online
access. Each country team ran a pilot of the version, with 10 families per country, to study
caregivers’ reaction to the instrument in terms of length, the language used, appropriateness and
lay readability, and the website’s accessibility. No modifications were needed at this stage. For
each country, the national coordinator oversaw survey implementation and obtained clearance
from an accredited ethical review board. The REAL secretariat provided technical support for
website management. Only national coordinators had access to the database.
Upon entering the website, caregivers were first asked to choose the country of residence
from a cascade menu. This selection took them to the informed consent for that particular
country, and caregivers needed to provide their initials as a signature. After informed consent
was given, a random computer-generated identification (ID) number was provided. The ID

offered caregivers the opportunity to return any time to complete the survey without losing data
they had already entered. The survey was anonymous, and no personal information (e.g., name,
phone number, email address) was required. The data entered were transferred to an Excel
worksheet that only the national coordinator could access. Ethical approval was granted by the
ethics board of the different agencies with which the national coordinators were affiliated. Dr.
Rattazzi was the national coordinator for Argentina (PANAACEA), Dr. Paula for Brazil
(Mackenzie Presbyterian University and Federal University of São Paulo), Dr. Garcia for Chile
(University of Chile), Dr. Rosoli for the Dominican Republic (Organization of Ibero-American
States for Education, Science and Culture), Dr. Garrido for Uruguay (University of the
Republic), and Dr. Montiel-Nava for Venezuela (University of Zulia).
Data Analysis
At the end of data collection (April 2016), the data were coded, cleaned, and merged into
a single data set with all countries included. The original data set used for data collection was an
Excel worksheet exported to Statistical Package for the Social Sciences (SPSS) – Version 26 for
analysis. Age groups were chosen based on transition points in the school system. Data analysis
included calculations of central tendency and frequency. Correlations between age group and
hours of service were calculated using x2 or Spearman’s p correlation. Country, sex of the
individual with ASD, another family member with ASD, insurance type, current diagnosis,
disruptive behaviors, and professional involved in the first diagnosis were treated as nominal;
age of diagnosis, severity index, and the caregiver’s highest level of education were treated as
ordinal. Group comparisons (based on age groups) were conducted using chi-squared tests for
categorical variables and analysis of variance (ANOVA) for continuous variables.

The main dependent variable was the proportion of the services and hours of services that
individuals had received during their lifetime and/or currently (services encounters). Participants
indicated (1) previous services encounters from a list of 10 services, (2) current service
encounters from a list of 10 services, and (3) number of hours per week for each current service
at the time of the study. The list of services included medication, physical therapy/physiotherapy
(PT), behavior therapy (BT)/behavior modification, occupational therapy (OT), cognitive
rehabilitation (CR), psychodynamic therapy, speech therapy (ST), biomedical intervention, and
sensory integration therapy. Participants selected services from the same list in both questions.
Participants also indicated (4) current school enrollment (regular public or private school, special
education school, home schooling, not enrolled in school) and (5) any additional academic
service at school (special education classrooms for children with disabilities, special classrooms
for children with ASD, school tutors).
In addition to age groups, independent variables included sociodemographic measures,
clinical variables, and severity index. Information came from the survey’s responses. The
caregiver completed all items in reference to the person with ASD. The sociodemographic
measures included sex of the individual with ASD, highest level of education attained by the
primary caregiver, insurance coverage (private, public, or both), and country. Clinical variables
referred to the diagnosis of the affected individual (autism/autistic disorder, Asperger’s disorder,
PDD, PDD-NOS, ASD, and other), the type of professional involved in the first diagnosis
(psychiatrist, interdisciplinary team, neurologist, developmental pediatrician, psychologist,
pediatrician, nurse, and primary care doctor), and the presence of disruptive behaviors at the time
of the study. The severity index was a composite score developed to obtain a comparable
measure of verbal and intellectual development and functioning level scores. The relationship

between language development, intellectual disability, and level of functioning was assessed
through three different questions in the survey. To achieve comparability across subjects, the
scores were transformed to severity scores combining the three variables.

Results
Family Demographics
The sample of 2,520 was 84.3% male with a mean age of 7.2 years (SD = 3.8). Regarding
country distribution, 39.7% were from Brazil, 28.1% from Argentina, 12.7% from Uruguay, 10%
from Chile, 5.2% from the Dominican Republic, and 4.9% from Venezuela. Most children in all
countries were elementary school aged, followed by preschool aged and adolescent. The only
exception was Brazil, with more preschool-aged children in their sample (p =0.001). The mean
age of diagnosis was 29.9 months, and there were statistically significant differences among age
groups (F= 283.4, p= 0.001). Preschool-aged children were diagnosed at an earlier age (32.8
mos.) than school-aged children (50.9 mos.), and school-aged children were diagnosed earlier
than adolescents (73.1 mos.). Most caregivers (58.32%) had an undergraduate degree, and 74.2%
used only private insurance to cover costs associated with the family member with ASD. Of the
participants, 11.3% had another member in the family with ASD, more frequently in the schoolaged group (p =007; Table 2)
The most prevalent diagnosis among the sample was ASD (47%), followed by
Autism/Autistic Disorder (16.4%), Asperger Disorder (15.1%), PDD-NOS (12.5%), and PDD
(9%). For pre-school (59.5%) and school-age (41.5%) groups, ASD was the most frequent

diagnosis, whereas for the adolescent group Asperger Disorder (33.2%) was the most frequent
(p= 0.001). (Table 2)
The analysis of severity index scores shows a progression of severity as a function of age:
preschool children showed less impairment than elementary school children, and elementary
school children less than adolescents. For elementary school (%) and adolescents (47.1%), high
severity was the most frequent report (p=0.001).
The distribution of professionals involved in first diagnosis also varied widely: 42.8%
neurologists, 15.2% psychiatrists, 11.9% psychologists, and 5.4% pediatricians (p=0.001).
Although neurologists were the most frequently consulted professionals for all three groups, they
were consulted most frequently for the preschool group (46.2%). On the other hand, psychiatrists
were consulted with more frequency for the adolescent group (22.4%), whereas pediatricians
(5.4%) and developmental pediatricians (4.5%) were the least consulted professionals for all age
groups.
Service Encounters
Service encounters were calculated by asking caregivers if the affected family member
received any of the services listed in the survey ever and/or currently, and the number of hours
per week for each current service at the time of the study. For lifetime service encounters, 18.7%
(n = 469) of the sample had not received any kind of health services as listed in the survey, with
the same proportion of children without lifetime service encounters for all three age groups.
Most participants had received between one and six types of health services in their lifetime
(68.7%), and fewer participants had more than seven different types of health services (12.6%)
(Table 3). The top five lifetime services used across age groups were ST (65.5%), OT (46.6%),
BT (40.2%), medication (37.3%), and PT (31.0%).

ST was the most frequently used service for all ages, with higher frequency for preschool
(65.1) and elementary-school (62) groups than for adolescents (58.7) (p=0.03). OT was in second
place for the preschool (44.7%) and school-age (48.5%) groups but not for adolescents (45.7%).
BT was very frequent in all three groups, reaching third place for pre-school children (35.5%),
fourth place for school-age children (43.5%), and fifth place for adolescents (42.5%) (p=.003).
For the whole sample, medication ranked fifth as type of service encounter and was more
frequent for adolescents (53.3%) and school age children (46.6%) than for pre-school children
(21.4%) (p=0.001). The least used services caregivers reported were psychodynamic therapies
(17.8%) and biomedical treatments (14.7%). The analysis of lifespan service encounters across
the three different age groups showed that the use of medication (p= 0.001), PT ( p= 0.001) and
psychodynamic therapy (p=001) increased with age , whereas OT (p = 0.04) and ST (p= 0.014)
decreased with age.
For current service encounters, the order of encounters by type is the same as lifetime
encounters for speech, occupation and behavioral therapy and medication; although frequency of
use is lower than lifetime use of the same services (Table 4). The fifth place is occupied by CR
(19.3%) instead of PT (18.4%). As in lifetime service encounters, psychodynamic therapy
(12.2%) and biomedical treatment (8.5%) are the least frequent service encounters for current
measurements; they have also lower frequency than in lifetime use. For current service
encounters, medication (p=0.001) and psychodynamic therapy (p=0.001) increased with age,
whereas ST (p=0.001), OT (p=0.001) and sensory integration therapy (p=0.001) decreased with
age.
The survey also asked about current number of hours per week for each of the endorsed
services. The average hours per week ranged from 5.21 hours for ST to 12.66 hours for

psychodynamic therapy (Table 4); without the differences among age groups reaching statistical
significance. However, for the analysis of total hours of all services per week, adolescents
received fewer hours of services per week. In general, preschool children received an average of
4.21 hours of services per week, elementary school children 3.98 hours, and adolescents 3.38
hours. Moreover, 37% (n=939) of the sample were receiving zero hours of services per week,
with this percentage increasing with age: 51% (n=151) of adolescents were receiving no services
at the time of the studies, compared with 32% (n=323) of preschool children and 38% (n=465) of
elementary school children. Most children were receiving between 1 and 5 hours of services per
week (45%, n=1120), also demonstrating a decrease in hours of services with age (Table 4).
Most children were enrolled in regular school (77.2%), with the enrollment decreasing
with age (p = 0.001). However, 16% of the sample was enrolled in in special education schools,
and enrollment increased with age (p=0.001). Homeschooling was the least frequent educational
placement (0.5%) with no differences among age groups. 5.6% of children were not enrolled in
school at the time of the study, with more children in the preschool (7.1%) and adolescents
(9.9%) groups (p=0.001). (Table 5) 57.8% (n = 1133) of the sample were not receiving any type
of educational services at the time of the survey. Comparison across age groups shows that
69.3% of children in the preschool group were receiving no educational services; 55.9% of the
school-age children and 67.6% of adolescents were also without these services (p= 0.04). Special
education classrooms were more prevalent among school age children (p= 0.04); as were inclassroom tutor (shadow) (25.4%) (p= 0.31) (Table 5).
There was no statistically significant association between sociodemographic and clinical
variables and the hours of services received for any of the age groups (Table 6).

Discussion
The reported prevalence of ASD has increased markedly around the world, including in
LAMICs (Elsabbagh et al., 2015). Consequently, the demand for ASD-specific services (health
and education) has risen and there is a need for an understanding of how those services are used
across the lifespan. This study sought to investigate the service encounters and hours of services
received by individuals with ASD in Latin American countries across different age groups. The
sample with individuals from 1 to 17 years of age allows for a comparison of type of services
encounters as well as hours of services per week in the different age groups.
As expected, males were more prevalent than females in all age groups at a 5:1 ratio for
the total sample (Elsabbagh et al., 2012; Loomes et al., 2017; Mandy et al., 2018). ASD was the
most prevalent diagnosis for the whole sample except for adolescents, for whom Asperger’s
syndrome was the most frequent diagnosis. Forty percent of our sample was younger than six
years old, and it is most likely that when they were diagnosed, DSM-5 criteria were in effect
(APA, 2013). Our sample was highly educated (81% with an undergraduate degree or higher):
adolescents had caregivers with the highest educational background, which might be related to
the nature of the sampling method. The nature of the survey framework introduced a sampling
bias: participants were caregivers with access to an Internet connection and knowledge about
Internet browsing and a reading level of fifth grade or higher. At the start of the survey,
caregivers without those characteristics were eliminated, skewing our sample toward a more
affluent and educated population of caregivers. Internet access is far from universal in the
participant countries, and the proportion of caregivers who could not participate in the study
because they lacked Internet access ranged from 23% (Chile) to 48.2% (Uruguay; see Table
1(Internet Live Stats, 2015)). This sampling bias is also evident in the proportion of caregivers

using only private insurance to cover services for their children with ASD (74.2%). This is
noteworthy because all the participant countries have universal health coverage (Table 1).
Overall, our results pinpoint the lack of health-related services encounters during the
lifespan for a significant proportion of our sample (19%), which is similar to the 15% reported
by the SEAN study (Daniels et al., 2017). For their study, Daniels et al. (2017) surveyed a total
of 758 caregivers from Albania, Bulgaria, Croatia, and Turkey on the characteristics of their
children with ASD and on the topics of service encounters and caregiver perceptions.
Interestingly, when exploring the total number of hours per week received in our sample, 37%
reported zero hours per week. Such a discrepancy could be attributed to the number of
participants receiving only medication or biomedical services. Those services were not included
in the hours-per-week analysis.
It is widely considered that 40 hours per week is the optimal treatment dose for
intervention in children with ASD (The Council of Autism Service Providers [CASP], 2020).
However, there is no one-size-fits-all dosage for this issue (Kasari, 2015), and sociocultural
barriers and low social determinants of health may contribute to intervention uptake,
engagement, and efficacy (Pellecchia et al., 2019). Recent guidelines have suggested that the
“dose” when working with limited behaviors in individuals with ASD is 10 to 25 hours per week
and 30 to 40 hours per week if the treatment is across multiple behavioral domains (Pellechia et
al., 2019; CASP, 2020). Considering those numbers, our sample is far below treatment standards:
37% are receiving zero hours per week, 55% are receiving between 1 and 10 hours, 5% between
11 and 20, and only 3% above 20. In addition, the number of hours per week decreases with age.
This is a somber landscape if we factor in the sampling bias we described above—our sample is

composed of affluent caregivers. If this is true, how would access to services look for the lowresource caregivers in these countries?
Neurologists were the medical professionals most frequently involved in the diagnostic
process across all age groups, whereas pediatricians were the least involved. Mental health
specialists are scarce in Latin American and Caribbean countries (WHO, 2017), which directly
affects access to diagnosis and, therefore, early referral for services. Brazil is an exception,
however; neurologists have higher availability in Brazil’s health system, ranking as the second
most available medical specialists in the country (Scheffer et al., 2018). Public expenditure on
mental health is meager in LAMIC, and more than 80% of those funds go to mental hospitals,
leaving few resources for outpatient mental health treatment ((World Health Organization,
2018), 2018). A dearth of trained professionals in LACC could be one of the main delaying
factors for ASD diagnosis and delayed referral for treatment. Thus, training pediatricians and
mental health specialists in responding to parental concerns is a priority for speeding ASD
identification and early referral in LACC.
An analysis of the specific ASD services show ST as the most used service for all age
groups in our sample, which is in line with reports of other LAMICs (Daniels et al., 2017);
(Salomone et al., 2016). Although its use decreased with age, it was still frequently used for
adolescents. The same trajectory was found for OT, whose use also decreased with age. That
both ST and OT had been the most frequently used service encounters is noteworthy, although
for the fewest number of hours per week among all types of services listed in the survey. Neither
ST nor OT is specific for ASD or targets its core symptoms, but they are both standard services
delivered in public institutions in most of the participant countries, making their use more
frequent across countries and age groups. In contrast, use of BT appears to increase from

preschool through adolescence. Significantly fewer adolescents receive ST, OT, or BT, which
aligns with recent literature describing decreased use of services with age (Cidav et al., 2013;
Shattuck et al., 2011; Turcotte et al., 2016).
The use of medication in individuals with ASD has been compared to medication use for
schizophrenia or ADHD (Jobski et al., 2017), but the medication in ASD is used for non-core
symptoms (i.e., irritability, aggression) (Fusar-Poli et al., 2019) and the psychiatric comorbidities
(Buck et al., 2014). Despite the lack of efficacious pharmacological therapies available for ASD
core symptoms at present, we found that 37% of our sample have received medication during
their lifetime and that its use substantially increases with age. Different studies also found that
medication use tends to increase with age (Buck et al., 2014; Gotham et al., 2015; Jobski et al.,
2017).
Most children are enrolled in regular school, although their enrollment decreases with
age. As educational systems become more inclusive, it is possible that younger children have
more access to such inclusive practices than adolescents. However, support for children in
regular school is not as common as standards suggest (National Research Council, 2001). For
school-based services reported by caregivers, the proportion of individuals without services is
even larger than for health services. As expected, preschool children receive fewer educational
services than the older groups. For children aged 4 or younger, there is no expectation for school
enrollment, so use of fewer services could also be related to the availability of educational
services for this age group. Diagnosis of ASD usually occurs after the age of 5 (Montiel-Nava et
al., 2017; Ribeiro et al., 2017; Zuckerman et al., 2014). Our sample had a mean age of diagnosis
of 47 months; however, the difference across age group was significant, with a range of 32.8
months for preschool children to 73.1 months for adolescents. A delayed diagnosis of ASD has

been associated with inadequate access to healthcare, which is an environmental risk for the
delay in identification and access to services (Magana et al., 2013; Thomas et al., 2007;
Zwaigenbaum & Penner, 2018). As we have mentioned, for most countries in this study, children
with any disability must obtain a disability certificate before they are referred to any kind of
educational services. Such a requirement delays and hinders access to timely services. More than
half of the children in the school-age and adolescent groups were also without educational
services, which aligns with other studies (Havlicek et al., 2016; Shattuck et al., 2011). As with
health services, a shortage of special education schools and classrooms might be responsible for
the high proportion of children and adolescents without educational services for ASD. A
significant group of our participants were receiving in-class tutoring, which is not regularly
covered by the school or insurance and requires caregivers to pay out of pocket. Because tutoring
is a “private” service, an in-classroom tutor might be an option only for caregivers who are able
to afford it.
Our study found no association between clinical and sociodemographic variables and the
type of services used, or among the number of hours per week, which is also true for other
studies (McIntyre & Barton, 2010). Because this study used parents’ reported data about the
service encounters and hours per week, we cannot draw conclusions about the reasons for
selecting and using each type of service. There may be factors not included in the survey that
could shed light on the differences in the use of services, such as availability of services, costs,
and cultural acceptance of the different services. Issues such as transportation, knowledge about
the benefits of treatment, and severity of symptoms have also been connected to service access
(Magana et al., 2013; Nowell et al., 2015) but were not surveyed in this study.

The various limitations of this study must be considered in interpreting its results of this
study must be interpreted considering its various limitations. First, caregiver information was
provided without clinical confirmation. In countries with limited research and epidemiological
resources, caregiver surveys provide a rich source of information on the demographic and
clinical characteristics of individuals with ASD and their families (Lai & Weiss, 2017; Narendorf
et al., 2011; Shattuck et al., 2011; Zuckerman et al., 2017). Second, we used a sample of
convenience that might have yielded a biased sample with most of our families coming from
higher educational backgrounds, leaving out those who did not have access to the internet or
were not part of a parent association. It has been suggested that the ability to afford services
increases the odds of use of services for pre-school and school-age children (Lai & Weiss, 2017).
Along those lines, we could expect that our findings are underestimations of the use of services
in the general population with ASD who might have lesser resources and limited or no access to
services.
That a significant proportion of children and adolescents are not receiving ASD services
indicates that this is an underserved population within both educational and health systems.
Furthermore, policies and practices about services for ASD are inefficient because the services
are not being used for an important part of the population in participant countries. Although
participant countries have signed the CRPD (UnitedNations, 2006), results of this study indicate
that the rights outlined in that agreement have not been fully realized for individuals with ASD
and their families in Latin American countries. Thus, these data underscore the need for national
education and health departments to look into schools and strengthen their services for children
with ASD as well as enforce an inclusive curriculum (Valdez et al., 2017).

This study identifies the frequency of service encounters and hours of services received
per week related to the ages of individuals with ASD. ST, OT, and BT services decrease with
patient age, whereas medication increases. The most commonly endorsed services are not
specific to ASD and have low-to-moderate evidence of effectiveness but are widely available in
public and private institutions; these services exist in outpatient mental health contexts. Most
importantly, regardless of age group, a large proportion of individuals are not receiving
treatment, and those receiving treatment get fewer hours than best practice recommendations
specify. For adolescents, the gaps in treatment are even greater and less consistent because
available services are scarce, aside from medication.
Despite the limitations, this study has significant implications. We address a gap in the
existing research literature by both describing and comparing the use of services across age
groups (including adolescents) and in reporting such data in a population of Latinos living in
LAMICs. ASD as a diagnosis is relatively new for our countries, and governments are just
beginning to develop ASD-specific programs. ASD is a disorder with increasingly high
prevalence that should be a top public health agenda priority for any country. Failure to offer
timely identification and intervention will result in more impairment of the individual and burden
for the family. Although there are several initiatives to develop more resources for this
population in LAAC, the provision of services for ASD is still undervalued. Furthermore,
Furthermore, given that these programs decrease in availability for adolescents, it is clear that
they are not being developed to meet the lifespan needs of individuals with ASD. Many such
individuals might not be receiving the services they need, while most children are mainly
receiving therapies with low-to-moderate evidence of effectiveness at a frequency below the
recommended standards. Our findings indicate a need for further investigation of the role of

demographic variables and availability of services in ensuring access to these services as well as
factors related to use of services across different age groups. Analyses of the use of different
services by age group could inform policymakers’ resource allocation decisions and will help
determine how best to deliver and finance both health care and educational care for children with
ASD.
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Table 1
EXPENDITURE ON MENTAL HEALTH AND RELATED SERVICES BY COUNTRYa
Income
Groupb

MH Expenditure
per Person (%)a

MH
Regulation

MH Financing

Psychiatrists d

Psychologistsd

Occupational
Therapists d

Speech
Therapistsd

Internet
Accesse

Argentina

Upper
Middle

NR

Yes

Fully insured

18.62

222.57

NR

NR

69.2

Brazil

Upper
Middle

5.9

Partially
enforced

Fully insured

3.16

12.38

2.86

3.76

66.4

Chile

High

2.6

None
reported

Fully insured

8.72

NR

NR

NR

Dominican
Republic

Upper
Middle

0.73

Yes

2.35

7.60

.54

.15

Uruguay

High

NR

Fully insured

16.75

NR

NR

NR

Venezuela

Upper
Middle

Not reported

Person
pays at
least 20%
of mental
health
services
Not
reported

Fully insured

24

NR

NR

NR

Country

a

World Health Organization (2017)
World Bank (2015)
c
United Nations Estimates(2017)
d
per 100.000 inhabitants
e
Percentage of individuals who can access the internet at home via any device type and conexión (Internet Lives Stats, 2015)
b
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Table 2:
Distribution of Demographic Characteristics of the sample
Age Group/Characteristica
Gender[ N (%)]
Male
Female
Country[ N (%)]
Argentina
Brazil
Chile
Dominican Republic
Uruguay
Venezuela
Caregiver’s Highest level of education[ N (%)]
Elementary or less
High School Diploma
Undergraduate Degree
Graduate Degree
Insurance Coverage[ N (%)]
Only Private
Only Public
Both Private and Public
Another Member with ASD
Current Diagnosis[ N (%)]
Autism/Autistic Disorder
Asperger’s Disorder
PDD-NOS
PDD
ASD
Severity Index[ N (%)]
Low
Medium
High
Age at diagnosis in months [mean (SD)]
Professional involved in first diagnosis [ N (%)]
Psychiatrist

Pre School
N=1008

Elementary School
N= 1217

Adolescents
N= 295

Total
N= 2520

840
168

(83.3)
(16.7)

1033
184

(84.9)
(15.1)

250
45

(84.7)
(15.3)

2123
397

84.2
15.8

273
484
61
55
115
20

(38.5)
(48.4)
(24)
(42.3)
(35.8)
(18.9)

363
410
142
62
165
75

(51.2)
(41)
(55.9)
(47.7)
(51.4)
(70.7)

73
106
51
13
41
11

(10.3)
(10.6)
(20.1)
(10)
(12.8)
(10.4)

709
1000
254
130
321
106

28.1
39.7
10.1
5.2
12.7
4.2

25
153
586
237

(2.5)
(15.3)
(58.4)
(23.6)

42
218
688
262

(3.4)
(18.0)
(56.6)
(21.6)

6
39
191
59

(2.1)
(13.2)
(64.7)
(20.0)

73
410
1465
558

2.91
16.32
58.32
22.21

731
170
75
95
***
171
56
93
88
600

(74.9)
(17.4)
(7.7)
3.8

856
248
67
162

(73.1)
(21.2)
(5.7)
6.4

216
57
10
27

(76.3)
(20.1)
(3.5)
1.1

1803
475
283
284

74.2
19.5
6.3
11.3

(17.0)
(5.6)
(9.2)
(8.7)
(59.5)

193
227
182
110
505

(15.9)
(18.7)
(15.0)
(9.0)
(41.5)

50
98
40
30
77

(16.9)
(33.2)
(13.6)
(10.2)
(26.1)

414
381
315
228
1182

16.4
15.1
12.5
9
47

295
510
203
32.8

(29.2)
(50.7)
(20.1)
(10.5)

213
474
530
50.9

(17.5)
(38.9)
(43.6)
(29.7)

51
105
139
73.1

(17.3)
(35.6)
(47.3)
(47.1)

559
1089
872
46.3

(22.2)
(43.2)
(34.6)
(29.9)

101

(10.1)

213

(17.7)

65

(22.4)

379

***

**

**

**

***

15.2

***
***

3
Interdisciplinary Team
Neurologists
Developmental pediatrician
Psychologist
Pediatrician
a

Includes valid responses only, may not total 2520

***a < .001, **a < .01, *a < .05

136
462
52
108
62

(13.6)
(46.2)
(5.2)
(10.8)
(6.2)

156
484
55
162
62

(13.0)
(40.2)
(4.6)
(13.5)
(5.2)

41
121
6
27
11

(14.1)
(41.7)
(2.1)
(9.3)
(3.8)

333
1067
113
297
135

13.4
42.8
4.5
11.9
5.4

4

Table 3:
Lifetime service encounters endorsed by caregivers of individuals with ASD by age group
Age Group/Service Typea

Pre School
N=1008

Lifetime services [ N (%)]
Speech Therapy
643
(65.1)
Occupational Therapy
440
(44.7)
Behavior Therapy
344
(35.5)
Medication
206
(21.4)
Physical Therapy
254
(26.2)
Sensory Integration
263
(27.1)
Cognitive Rehabilitation
208
(21.5)
Psychodynamic
131
(13.6)
Biomedical
129
(13.4)
Number of Services Received (Lifetime) [ N (%)]
None
183
(18.3)
1-3
370
(36.9)
4-6
335
(33.5)
>7
113
(11.3)
a

Includes valid responses only; may not total 2520
***a < .001, **a < .01, *a < .05.

Elementary School
N= 1217

Adolescents
N= 295

Total
N= 2520

745
501
518
548
397
341
357
226
185

(62)
(42)
(43.5)
(46.6)
(33.8)
(28.9)
(30.3)
(19.3)
(15.8)

172
132
124
154
103
84
107
75
42

(58.7)
(45.7)
(42.5)
(53.3)
(54.3)
(29.0)
(36.9)
(26.0)
(14.5)

1626
1151
989
908
754
688
672
432
356

(65.5)
(46.6)
(40.2)
(37.3)
(31.0)
(28.2)
(27.6)
(17.8)
(14.7)

232
399
411
167

(19.2)
(33)
(34)
(13.9)

54
108
97
35

(18.4)
(36.7)
(33)
(11.9)

469
877
844
315

(18.7)
(35)
(33.7)
(12.6)

**
**
**
***
***
***
***
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Table 4
Current service encounters and number of hours per week received by age group
Age Group/Service Typea

Pre School
N=1008

Current Services [ N (%)]
Speech Therapy
596 60.8
Occupational Therapy
382 39.4
Behavior Therapy
296 30.7
Medication
175 18.4
Cognitive Rehabilitation
157 16.5
Physical Therapy
188 7.8
Sensory Integration
202 21.2
Psychodynamic
89 3.7
Biomedical
87 9.2
Number of Hours per week by service type
[x (SD)]
Psychodynamic
3.43 13.75
Cognitive Therapy
4.31 11.61
Sensory Integration
2.96 9.85
Behavior Therapy
4.39 8.99
Physical Therapy
2.97 10.54
Occupational Therapy
2.16 7.51
Speech Therapy
2.20 6.52
Number of Total Hours of all services per week [N (%)]
None
323 32
1-5
487 48.3
6-10
115 11.4
11-15
37 3.7
16-20
17 1.7
>20
29 2.9
Total Number of Hours per week [x (SD)]
4.21 8.86
a

Includes valid responses only; may not total 2520
***a < .001, **a < .01, *a < .05.

Elementary
School
N= 1217

Adolescents
N= 295

Total
N= 2520

554
370
371
415
250
216
189
155
95

46.7
31.5
31.2
35.2
10.4
18.5
16.1
13.3
8.2

69
62
72
121
54
37
28
50
20

24.0
21.5
24.8
42.2
18.9
12.8
9.7
17.5
7.0

1230
814
746
711
467
446
419
295
204

49.7
33.5
30.2
29.4
19.2
18.4
17.4
12.2
8.4

2.12
3.80
2.98
4.26
2.06
2.10
1.68

9.79
6.21
6.41
6.48
3.53
4.60
2.90

4.75
4.33
3.17
5.07
2.12
2.63
2.46

18.02
8.24
5.11
8.98
1.98
6.18
5.84

2.94
4.03
2.98
4.39
2.48
2.16
1.99

12.66
8.62
8.29
7.83
7.53
6.28
5.21

465
527
124
33
24
44
3.98

38.2
43.3
10.2
2.7
2
3.6
9.24

151
106
18
4
6
10
3.38

51
36
6.1
1.4
2
3.4
9.23

939
1120
257
74
47
83
4

37
45
10
3
2
3
9.09

***
***
***
***
***

***
***
***
***
***
***
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Table 5
Educational Placement of children with ASD by age group
Age Group/Service Typea

Pre School
N=1008

Current educational placement [ N (%)]
Regular School
745
Special Education School
60
Home Schooling
3
Not enrolled in school
62
Academic Services at school
Special Education Classroom for
29
children with disabilities
Special Education Classroom for
37
children with ASD
In-classroom Tutor
139
No Educational Services
462
a

Elementary
School
N= 1217

Adolescents
N= 295

Total
N= 2520

85.7
6.9
.3
7.1

814
237
5
26

75.2
21.9
.5
2.4

160
74
3
26

60.9
28.1
1.1
9.9

1719
371
11
125

77.2
16.7
.5
5.6

***
***

4.3

81

8.8

18

7.6

265

13.6

**

5.6

91

9.9

19

8.1

147

7.5

20.8
69.3

236
519

25.4
55.9

39
159

16.6
67.6

414
1133

21.1
57.8

Includes valid responses only; may not total 2520
***a < .001, **a < .01, *a < .05.

***

*
*
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Table 6
Factors associated with current number of hours of services received by individuals with ASD by age group
Age Group/Service Typea

Socio-Demographic Factors
Country
Gender
Caregiver’s Highest level of education
Another family member with ASD
Insurance Type
Clinical Factors
Current Diagnosis
Age of Diagnosis
Severity Index
Disruptive Behaviors
Diagnostician

Pre School
N=1008

Elementary School
N= 1217

Adolescents
N= 295

Statistic

33.23
9.29
-.008
1.04
10.79

25.98
.675
-.029
6.52
5.13

17.3
8.11
-.081
.961
8.83

x2
x2
Spearman’s p
x2
x2

27.41
-.070
.028
5.11
49.04

15.20
.011
.06
2.99
33.73

12.66
.078
-.029
1.16
86.87

x2
Spearman’s p
Spearman’s p
x2
x2

